IN THE UNITED STATES PATENT AND "mADEMARK OFFICE 
Applicanis: Stoyanov et. al. 
Attorney Docket No. 25339 

Application No. 10/748,977 Group Art Unit: 1623 

Filed: 12/3CWB Exaaiiner: White, NMN 

Title: Method For Forming Individuaiized Intmftber Crosslttxked Cdlulosic 
Fil3NHrs With improved Brightness And CoJor 

DgCLARATION OF ANGEL .STOYANOV Ft msUANTTQ S 37 C F R S i n? 

Federal Way, WA, 
April 21, 2(X>8 

TO THE COMMISSIONER OF PATENTS: 
I, Angel Stoyanov, dailare and state as follows: 

1 . I am currently employed by the Weyerhaeuser Cotnpany as a Scientist and 
since 1998 have worked exclusively on crossJinking of ceilulosic fibers. 

2. I received my Bachelor of Science and my Master of Science from the 
University of Chemical Technology and Metallurgy at Sofia, Bulgaria, in 19^ and 1981, 
respectively. After graduation my work history is as follows: 

I was a Research Assi$tant from 1982 to 1986 and an Assistant Professor from 
1986 to 1994 at the University of Chemical Technology aiwi Metallurgy at Sofia, 
Bulgaria. From 19TO to 1991 1 worked under a Fulbright scholarship at the University of 
Washington, Settle, WA, and completed all graduate comes for a Ph. D. in 1996. From 
19% to 1998 I conducted research for my Ph. D, and held various teaching positioiis in 
the Department of Engineering at the University of Washington, 



I 



3. I have read and am familiar with the Haioscn et al patents US Patent No. 

5,389,256 and US Patent No. 5,789,326. 

4. Hansen et al. stale irt the '256 patent liiat initial application of the binder on 
high bulk fibers preferably occurs alter the curing step, partioilarly if the binder is 
capable of fimctiomng as a crosslinking material Hansen then states that specific binders 
that can also crosslink are polyols, frolycarboxylic acids and potyamines. If such binders 
are present during curing, the binder will be consumed during the curing step to form 
CGvalently ctossHnfced bonds. When this occurs, the binder is no longer available for 
hydrograa bonding or coordinate covaleirt bonding, and particle binding to fibers is 
ineffective, column 23, line 4 - 14. 

5. Hansen further stales that in processes that use poiycarboxylic acid, polyols and 
polyamiiiesas binders the fibers should contain at least 20 % water {or 20 - 50 % water) 
by weight if the particles and binder are present in the fibers when curing occurs. The 
water inhibits covalcnt bond formation and prevents all of the binder from being used to 
form covalent intraliber crosslinks. Hence, some of the binder remains availtOjIe to form 
the non-covalent bonds with the particles and produce ease of densification in fiber 
products made by the process of the invention, aslunm 23, line 21 - 32. 

6. Hansen et al. state in the '326 patent that curing in the presence of the binder is 
not usually a problem because the binder cannot always particijMite in the crosslinking 
reaction. Hansen then states that in certain situations the binder can also form covalent 
inlrafiber crossiinks. Polycarijoxylic acids (such as citric acid), polyols (such as 
dipropylene glycol) and polyamines (such as ethylene diamine) can function as 
crosslinking agents and arc consumed during the curing step in tiie formation of covalent 
crosslinks. Hansen further states that when the crosslinking agent is also a binder steps 
should be taken to prevent the binder frtwn being consumed as a cross linker in the curing 
step. Hansen found that about 20 % water but more preferably at least 30 % by weigiit of 
the fibers will retard curing so that adequate binder functional grouf^ remain available to 
bind particles to fiber. Hansen states triat when curing the crosslinking material in tlie 
presence of a binder that is also a crossiinkiag materia! the fibers should contain at least 
20 % by weight of the fibers when curing begins, column 46, line 3 - line 26. 
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7. Tests were undertaken to detenniije the effect of water addition an curing. 
Accordingly I planned and sifpervised expcrimems which were carried out by my 
assistant, Kathy Marsh. In the experiments, a polycarboxylic acid (citric acid), a polyol 
(sorbitol) and a catalyst (sodium hypophosphite) were added to cellulose fibers (CF416 
pulp) and air dried. Water at the 20 and 30 % by weight level was added to the air dried 
samples which w«e then cured. Coac^son was made to samples m whidi no water was 
addesl. 

8. Exhibit A shows the experimcjttal design for the tests and ttte procedure. Ail 
samples weie cured at 171X1 fm 7 tniautss. The acronyms are as foliows: COP, chemical 
on pulp (CF416 ptdp from Weyerhaeuser Co.); SHP, sodium hypophosphite; CA, citric 
add; SOR, sorbitoi. Exhibit B shows the addition tevels for the various reagents; Exhibit 
C shows the suramary of brightnm testing by TAPPI T 525 om-02 and the FAQ wet 
bulk results detantmned by fhe procedure in the tspplication. The Hunter color values were 
detemiined by T/\PPI T 1231 sp 98. Whiteness Index. Wl^coM-t), was calculated from the 
formula, W1(cdm u.:=(L'J/; ). 

10. The results are summarized in Table I. It is well recognizad by those skilled 
in the art of crossiioked fibers that an increase in FAQ wet bulk, relative to an untresrttKl 
control, reflects that fibers hays been crosslinked. Fear reference jmrposes, an uirtre^ed 
control is Sample A m my earlier Declaration of August 16, 20C^ submitted on August 
21. 2006 and September 29. 2m6 in response to the Examiner's Action dated Februafy 
23, 2006. 
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11. Sample A3 is a control vrfiich ha& been treatoJ with 8 % by wei^t citric acid 
crossiixrfcing agmu 2 % by weight sodium hypophosphite and 6 % by weight sorbitol, and 
then air drfed and cured. Sample B3 is treated in the $sme manner as sample A3 with the 
ej?ception that 20 % by weight water was added after air drying. Both sampleis were then 
cured at 17I*C for 7 minute. Sample A4 is a control which has been treated with 8 % by 
wei^t citric wJtd crosslioking agent, 2 % by weight sodium hypophosphite and 6 % by 
weight sorbitol, and then air dried and atr«i Sample B4 h treated in the same manner as 
sample A4 with the excet^ion that 30 % by weight water was added after air drying. Both 
samples weie then cured at 171*C fta- 7 minntes. 

12. Based on die fact that there is no decrea^ in FAQ wet bulk when pulp is 
treated with citric acid. sotKum hypophosphite, scwbitol, air dried and then treated with 
20 % and 30 % by weight watear, it is my opinion that dte crosslinking reaction with citric 
acid is not affected by the presence of either 20 % or 30 % by weight wata: pri<w to 
curing. 

13. In accordance with accepted Patent Office Practice, the dates in the 
laboratory notebook pages presented in Exhibits A- C have been redacted. 

14. I hereby declare that all statements made herein of ray icnowiedge are true 
and that all stateinents made on information and beUef are believed to be true, and further 
that these statements were made with the knowledge that willfiil false statements and the 
like so made are punishable by fine or in^sonment, or both, under glOOl of Tide 18 of 
the Umted States Code, and that such willlful false statements n^y jeopardize the validity 
of the application or any patent issued therefrom. 



Respectfully submitted. 
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